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Abstract 
In 2007 the Department of Public Expenditure and Reform implemented the 
Construction Procurement Reform initiative in Ireland. The reform process saw 
the introduction of an entire set of new public works contracts, aimed at achieving 
cost certainty throughout the entire public works sector. 
The Construction Procurement Reform initiative set out to reform the method by 
which public works contracts were implemented and delivered throughout Ireland. 
One of the main aims of the reform process was the achievement of cost certainty 
at tender award stage. 
Cost certainty was to be achieved through the use of new generic forms of 
contracts. Various clauses were introduced within the new contracts in order to 
help achieve cost certainty. 
It was clear from the beginning of the research project that cost certainty has not 
been achieved through the introduction of the new GCCC construction contracts. 
This research set out to investigate the measures introduced within the new 
contracts to help achieve cost certainty and to discover whether cost certainty has 
been achieved through the introduction of the new contracts. 
The findings of this research project outlines the thoughts and perception of 
various individuals involved with the use of the new forms of contract and details 
their thoughts on cost certainty throughout the public works sector. 
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Chapter 1: Introduction 
1.1 Introduction 
The following research project seeks to discover if cost certainty has been 
achieved through the introduction of the new public works contracts. Cost 
certainty was one of the key objectives which the Irish government set out to 
achieve by reforming the previous public works contracts.  
The term cost certainty in a construction context refers to the construction costs of 
any particular project. Cost certainty is said to be achieved when the projected 
costs of any project are equal to the final cost of that project once all work has 
finished on-site and the development is completed. 
 At the time the reform was being implemented there was a clear need to reform 
the public works contracts as cost certainty was practically non-existent. Huge 
overspending could be found throughout the entire construction sector not alone 
the public works sector. 
The reform process itself took place at a time when the construction economy was 
at an all-time low in terms of construction activity. Ireland was in the grips of a 
huge economic downturn.  
There were a number of measures introduced within the new forms of contract. 
One such measure introduced was the allocation of risk. Risk allocation caused 
huge dissatisfaction throughout the entire construction industry and in particular 
among contracting authorities. Risk allocation and the other measures introduced 
will be further discussed throughout the course of this research project. 
The new Government Construction Contracts Committee (GCCC), construction 
contracts have now been in use for the past several years. The new contracts have 
made a dramatic impact on the construction industry; however, unfortunately they 
have had very little success in achieving cost certainty throughout public works 
projects. 
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1.2 Rationale 
The new GCCC construction contracts have been in operation for the past eight 
years. There is very little research carried out to date regarding whether or not the 
new contracts are achieving the objectives that were first set out. 
As public work represents a large proportion of construction activity in the Irish 
construction industry and the Irish economy, it is important to ensure cost 
certainty is being achieved in each and every public works contract. 
Greater cost certainty throughout the public works sector would ensure accurate 
government budgeting and would allow more even and regular distribution of 
public money throughout various public sectors. 
This research project will examine the effect the new GCCC construction 
contracts have had on the public works sector. As there is currently very little 
research carried out on the new contracts each research project provides vital 
information regarding their successfulness or failure. It is hoped that this research 
project will contribute and provide meaningful information with regards to cost 
certainty throughout the new GCCC construction contracts. 
The research will benefit myself personally as, hopefully, over the coming years I 
will be involved with the use of these new construction contracts and the research 
will provide me with a greater insight into their use. 
1.3 Aims 
This research project seeks to discover if the introduction of the new GCCC forms 
of contracts achieved cost certainty in public works. 
1.4 Objectives 
It is hoped to achieve the following objectives through carrying out this research 
project: 
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 To analyse the conditions of the contract introduced throughout the new 
forms of contract in order to achieve cost certainty. 
 To understand what cost certainty means. 
 To discover has risk allocation helped to achieve cost certainty. 
 To examine the effect of the reform on cost certainty in public works 
contracts. 
 To discover if cost certainty has been achieved through the introduction of 
the new forms of contract. 
1.5 Brief Overview of the Following Chapters 
Chapter two is a brief introduction regarding the Construction Procurement 
Reform initiative and it also discusses the measures introduced within the new 
forms of contract in order to achieve cost certainty throughout the new GCCC 
construction contracts. 
Chapter three outlines who is interested in the achievement of cost certainty and 
whether or not cost certainty has been achieved through the introduction of the 
new forms of contract. 
Chapter four outlines the qualitative research process which was taken in order to 
carry out this research project. It outlines the choice of interviews and 
questionnaires as a data collection tool and describes how data collected was 
analysed and how findings were extracted for presentation in chapter five. 
Chapter five outlines the findings of the research in relation to the interviews and 
questionnaires carried out. Chapter six discusses all findings and in turn these 
findings are compared and contrasted with relevant literature concerned with cost 
certainty within public works projects. 
Chapter seven provides a summary on the findings of the study and presents 
recommendations for future development of cost certainty within the public works 
sector. Chapter seven also highlights my personal experience of carrying out the 
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research project and how it has impacted myself both personally and 
educationally. 
1.6 Conclusion 
Cost certainty is an area worthy of research within the Irish construction industry. 
It is of importance to the government and all members of the construction industry 
engaged with the use of the new GCCC construction contracts. Very little 
research has been conducted in this area to date. This project will outline the 
necessity for such research in order to ensure the effective implementation and 
success of cost certainty throughout the public works sector. 
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Chapter 2: Literature Review 
2.1 Introduction 
This research seeks to address whether cost certainty has been achieved since the 
introduction of Public Procurement Reform in Ireland. Chapter 2 will serve as a 
broad introduction to the chosen area of research. The following chapter will 
discuss the introduction of Public Procurement Reform into the Irish construction 
industry and will outline the measures introduced to help achieve cost certainty 
throughout public works contracts.  
In beginning this research project all relevant information currently available 
online was reviewed. Searches were carried out under the following headings: 
Cost Certainty, GCCC, Public Procurement Reform, New Construction Contracts 
and Public Works Contracts. As the new forms of public works contracts are a 
new initiative in the Irish construction industry, there was very little published 
information available. Therefore, information was sought from various 
Departmental documentation released, regarding the new forms of contracts, 
journal articles released over the past number of years and the websites of various 
organisations such as CIOB, SCSI and AECOM. 
2.2 What is Public Procurement Reform? 
In January 2004 the European Parliament issued a directive on the procurement of 
all public works contracts entitled ‘The coordination of procedures for the award 
of public works contracts, public supply contracts and public service contracts’. 
All EU member states were required to conform to the guidelines set out in this 
directive by the 31
st
 January 2006. As a result of this directive the Irish 
government established the Public Procurement Reform initiative in May 2004. 
The main objectives of this reform are (Construction Procurement Reform, 2005): 
 To ensure cost certainty at tender award stage. 
 To ensure better value for money (VFM). 
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 To ensure more efficient delivery of public works projects. 
The introduction of this directive has had a huge effect on the Irish construction 
industry, for both government expenditure agencies and tendering contractors.  
There have been a number of direct implications on the tendering process as a 
result of the European Directive. These include time restrictions on submitting 
tenders and value for money rather than cheapest bid. Eriksson (2010) believes 
that the new Public Procurement Reform initiative allows all contractors to submit 
bids and as a result the submitted tenders are more competitive. The introduction 
of Procurement Reform has led to the introduction of cost certainty during the 
construction process from inception of the project right through to the finished 
development. A competitive tender does not just mean lowest tender. A 
competitive tender will accommodate all of the main objectives as set out in the 
2005 reform documents. 
According to Beuter (2005) the European Union assumed that ‘a liberalisation of 
public procurement in Member States would result in increased competition for 
public contracts and a reduction in prices paid by the contracting authorities’ 
(p.6). Government agencies concerned with the expenditure of public funds are 
determined to achieve cost certainty at ‘tender award stage.’ Their aim is to 
reduce unforeseen costs during the construction phase of a project. The idea is that 
if cost certainty can be achieved at an early stage, a more comprehensive project 
may be designed with a greater concern being placed on design and quality. There 
are a number of provisions allowed for in the new Government Construction 
Contracts (GCCC) in order to achieve cost certainty throughout a public works 
contract. 
The establishment of this incentive saw the introduction of eleven new public 
works contracts. ‘A Public Works Contract consists of a number of interrelated 
documents. Some of these are entirely standard; some are largely standard, with 
details added that are specific to the particular project; and some are unique to the 
project’ (Ireland. Department of Expenditure and Reform, 2006, p.1). 
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2.3 Cost Certainty: measures to achieve cost certainty 
2.3.1 The New Forms of Contracts 
According to Xiao and Proverbs (2003) ‘cost certainty represents the probability 
of completing a project within the budget agreed between clients and contractors 
before the commencement of construction’ (p.23).  
The Procurement Reform initiative in 2004 saw the establishment of eleven new 
forms of contract. These contracts were formally introduced in 2007 and are 
labelled PW-CF1 – PW-CF11. These are generic contracts, designed for use 
throughout all public works projects with the main objectives of the reform 
process constantly in mind throughout the entire contract with cost certainty being 
one of these main objectives. 
The first four contracts, PW-CF – 1 – PW-CF – 4 are the traditional and the 
design and build contracts for use on projects of a building work nature and civil 
works nature. Contracts PW-CF – 5 and  PW-CF – 6 are for use on project 
consisting of a minor works, building and civil engineering nature. PW-CF – 7 
and PW-CF – 8 are for use on projects involving investigation work, building and 
civil engineering above and below ground. PW-CF – 9 is a public works 
framework agreement. PW-CF – 10 is used for early collaboration. Finally, for 
projects requiring refurbishment or term maintenance the PW-CF – 11 contract 
provides for this requirement. 
There were a number of key developments associated with the introduction of 
these new generic forms of contract. Outlined below are a number of factors 
which were introduced within the new forms of contract to aid the achievement of 
cost certainty throughout public works contracts. 
2.3.2 Absence of Uncertain Costs 
Up until the introduction of the reform there were a huge number of unknown 
costs which contributed to a tendering contractors submitted Bill of Quantities 
(BOQ). These unknown costs consisted mainly of: Provisional Sums, Provisional 
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Quantities and Prime Cost Sums (PC Sums). The inclusion of the aforementioned 
points posed a high level of uncertainty for both tendering contractors and clients 
alike. The true cost of any one of these was never certain until the project was 
finally completed, with most projects consisting of many of these sums. To try 
eliminating these uncertain costs, the eleven new public works contracts were 
fixed price lump-sum contracts.  
Previously PC Sums and Provisional sums were largely used to provide for the 
provision of nominated sub-contractors. Specialists are now used within the new 
public works contracts. PC sums and Provisional sums are no longer permitted to 
be used for the provision of such specialists with the contract.  
The new contracts have a provision within them allowing for specialist 
contractors to be involved in the construction project. If a specialist contractor is 
to be used, the employer must state in the schedule of works that a collateral 
warranty will be required if any specialist is to carry out work throughout the 
course of the project. By using the collateral warranty the employer is transferring 
the risk associated with these specialists onto the main contractor. This eliminated 
the uncertainties associated with PC Sums and Provisional Sums and helped in 
achieving cost certainty.   
The provisions within the contract were aimed at achieving the predetermined 
goals set by the Department of Public Expenditure and Reform through the 
introduction of the GCCC contracts. However, there have been a number of issues 
regarding specialists involved with the contract and the collateral warranties 
associated with them.  In a review carried out from December 2013 to December 
2014 it was suggested to introduce a separate tender and subcontract for specialist 
works contractors (Ireland. Department of Public Expenditure and Reform 2014). 
This was suggested in order to help eliminate some of the excessive risk 
distribution placed onto the main contractor, which is discussed further on in this 
research project. 
The review acknowledged that fixed price lump sum contracts still have a 
significant role to play throughout the public works sector. It does give a number 
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of criteria that must be met in order to allow the fixed price lump-sum contract to 
be successful. In order for the contract to be a complete success the project must 
be well defined and ‘adequate information on the risks associated with that project 
is supplied in the tender competition’ (Ireland. Department of Public Expenditure 
and Reform 2014, p.9). 
2.3.3 The Risk Factor 
“You can reduce it. You can prevent it. You can accept it or you can transfer it. 
You must not ignore it”. (Latham, M. 1994) 
One of the factors introduced within the new GCCC contracts was the allowance 
to transfer risk from one party of the contract to the other. The risk in a 
construction contract may be imposed upon the contractor at an early stage in the 
tendering project. The aim of risk allocation is once again to achieve cost certainty 
at an early stage in any construction project.  
The level of risk to be undertaken by the tendering contractor should be clearly 
stated in the tender documentation prior to their publication. The contract 
documentation will clearly state which events are to be compensation events and 
which are not. 
The level of risk to be transferred will be directly related to the design details 
available to the client. “A high level of comprehensible quality information should 
allow for a high level of risk to be transferred” (Ireland. Department of Public 
Expenditure and Reform 2013). This transferring of risk is extremely 
advantageous in high specification, state of the art facilities as it ensures a fixed 
tender sum throughout the entire construction project. 
Past experience has proven that if risk is ignored throughout a project it will result 
in increased construction cost. Therefore, it was necessary to allow for risk in the 
new forms of contract. A review carried out by the Society of Chartered 
Surveyors Ireland in January 2014, on the new GCCC construction contractors 
stated there was an ‘unfair transfer of risk to contractors’ (p.2). They felt risk was 
being ‘dumped’ on the tendering contractors. The society felt this risk dumping 
Has Cost Certainty been achieved since the Introduction of the New GCCC Construction Contracts 
 
 Page 10 
 
was in pursuit of the achievement of cost certainty in the construction project. It is 
clear that the allocation of risk throughout these new forms of contract is 
successful in achieving cost certainty but from initial investigation the risk 
allocation may be unfairly transferred from one party to the other in pursuit of this 
sole objective. 
Dunne (2009) firmly believes ‘cost certainty is being achieved’ since the 
introduction of the new GCCC construction contracts. He believes that the 
introduction of the new GCCC construction contracts has been a complete success 
throughout all aspects of the reform process: ‘the valuation of change orders, 
extensions of time and risk transfer, seem to be working better than expected’ 
(p.24). Dunne states in his article that the expected controversy regarding the 
transfer of risk to the contractor has not been as prevalent as first expected. This 
sharply conflicts with the review carried out by the Department of Public 
Expenditure and Reform in 2014. 
The review clearly states that ‘the initial stage of the review has concluded that 
risk is not currently being priced in many tenders.’ The review shows that because 
of this, a care free approach to the handling of risk is being found and as a result 
cost certainty is not being achieved. Instead ‘cost certainty, in a significant 
number of cases, is not being bought but deferred to the dispute resolution phase.’ 
This in turn leads to lengthy and costly disputes throughout the course of the 
project and drives the completed cost of the project upwards, thus failing to 
achieve cost certainty. 
 
2.3.4 Compensation Events 
From past experiences all construction projects have experienced additional costs 
from unforeseen delays in a project. These delays can come in a number of 
different forms and typically arise from: delays and extensions of time, 
unexpected discoveries on site throughout the course of building work, 
unexpected ground conditions, and so on. These items can have a significant 
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impact on a project’s final account and as a result will directly affect the cost 
certainty aspect of the project.  
In an attempt to minimise the impact of these events and to help achieve cost 
certainty throughout each public works contract the new GCCC contracts 
introduced delay and compensation events. These events have a direct impact on 
the tendering contractor and are directly related to the risk aspect previously 
stated, as it will effectively determine the level of risk to be undertaking by the 
contractor. These delay and compensation events are detailed in the form of tender 
for each particular contract type. For example in contract PW-CF1 the associated 
form of tender is FTS 1. In section 1K (Delay Events, Compensation Events, 
Programme Contingency, Delay Costs, Adjustments) there are 21 individual 
events listed. The first 17 of these events are non-optional as the employer is not 
allowed to alter these events. However, events 17-21 allow the employer a choice. 
This gives the employer the chance to select whether the events are to be delay 
events with cost implications or not.  
These events can be classed as delay events attracting delay only, or delay events 
attracting time and compensation. In previous times there were delay events being 
requested by the contractor in order to obtain additional money. With the 
introduction of the selectable delay and compensation events there has been a 
huge impact on the cost certainty aspect of building projects. Events in which the 
contractor can claim additional costs and time are closely monitored. The result of 
these strict delay and compensation events has led to greater cost certainty at final 
account stage. 
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2.4 Conclusion 
The introduction of the new forms of GCCC contracts has had a huge impact on 
the public works sector. There has been a dramatic shift in the Government’s 
thinking with regards to expenditure. This has been mainly due to the directive 
issued by the European parliament in 2004, in which targets were set and they 
were to be met. There has been a shift from cheapest tender to most economically 
advantageous tender which will include value for money, efficient delivery of 
project and cost certainty at tender award stage. In order to help achieve cost 
certainty there have been a number of provisions allowed for in the new forms of 
contract. Each of these are clearly set out to help achieve cost certainty. 
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Chapter 3: Literature Review 
3.1 Introduction 
This research seeks to address whether cost certainty has been achieved since the 
introduction of Public Procurement Reform in Ireland. The following chapter will 
review all relevant documentation with regards to the successfulness of the 
introduction of cost certainty. It is hoped to discover if cost certainty has been 
achieved through the introduction of the new GCCC construction contracts and to 
discover the underlying opinions of those who have been affected by the 
introduction of the reform process. 
3.2 Who is interested in the achievement of Cost Certainty 
All public departments and bodies whom are involved with the distribution and 
spending of public money have a keen interest in the achievement of cost 
certainty throughout their individual projects and activities. These departments 
include: Department of Health, Department of Education and Skills, Department 
of Transport, Tourism and Sport, and so on. These are examples of some of the 
individual sectors concerned with the achievement of cost certainty. However, 
each and every sector involved with the distribution and spending of public 
money is required to ensure that value for money is achieved at the lowest cost 
possible and on budget, hence the importance of cost certainty for these public 
bodies. 
 In a recent government publication titled ‘Report on the Review of the 
Performance of the Public Works Contract’ it was stated that ‘the clear message 
upon their introduction was that the State was willing to pay for cost certainty’ 
(Ireland. Department of Public Expenditure and Reform, 2014, p.1). 
Governmental spending on public works projects represents a huge proportion of 
construction activity within the Irish economy. It is extremely important to 
monitor and control this spending. Any savings which can be achieved through 
the introduction of the new GCCC construction contracts will be greatly 
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appreciated by all concerned. If greater cost certainty can be achieved, it would 
allow for further public works projects to be planned and implemented in the 
future. 
3.3 Has Cost Certainty Been Achieved 
3.3.1 Prior to the Introduction of the GCC Contracts 
This research seeks to address if cost certainty has been successfully implemented 
into the public works sector with the introduction of the new forms of contract. 
Brownlee (2005) clearly states in an article complied for the Society of Chartered 
Surveyors Ireland, that from their discussions with the then Minister of Finance, 
Mr. McCreevy, that their departments were concerned with obtaining cost 
certainty at both the budget forecasting phase and the tender award stage of all 
public works contracts.  
In order to obtain vital information on the cost certainty of public works projects 
at the time of the release of the new GCCC contracts the Society of Chartered 
Surveyors Ireland carried out a survey to collect data on governmental agencies 
spending patterns: “the Society decided to commission this survey of applicable 
State Bodies on the cost performance of State-funded building contracts over €1m 
in value at 2004 First Half prices” (Brownlee, 2005, p.1). 
This research is highly beneficial for the purpose of this research project. The 
report provides a clear indication of the level of cost certainty that public 
construction contracts were achieving prior to the introduction of the new GCCC 
construction contracts.  
The report involved evaluation of 130 projects involving state bodies and 
members of private Quantity Surveying practices. According to the report the 
main findings were that “the final cost was found to exceed Accepted Tenders by 
average 2½% and to exceed Budget Estimates by average 4%” (Brownlee, 2005, 
p.1). Although these only seem to be minor differences in terms of percentages; in 
multi-million euro projects these minor percentages can add huge sums of money 
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onto final accounts compared to the initial budget set out during the tender 
process.  
Now that the contracts have been in place for a number of years there seems to be 
little change in terms of cost certainty. In a recent review on the performance of 
the public works contracts carried out by the Department of Public Expenditure 
and Reform 2014 it is clearly stated that ‘data would suggest that absolute cost 
certainty and more timely delivery of projects is still some way off’ (Ireland. 
Department of Public Expenditure and Reform 2014, p.3).  
The report carried out for the Society of Chartered Surveyors Ireland also 
highlights some of the main factors which led to the dramatic increase in accepted 
tenders and budgets. Some such problems are: increased cost encountered whilst 
existing buildings are opened up; trial holes and other investigation work which 
has missed important information on ground conditions; and additional 
requirements ordered by the employer throughout the course of the building 
contract. These are only but a few of the issues addressed throughout the course of 
the report. The report highlighted the need to re-evaluate the method by which 
public works contracts and public supply contracts were to be handled. There was 
clear evidence of projects failing to achieve cost certainty at both tender award 
stage and at the final account. 
3.3.2 Current Status of Cost Certainty 
Since the announcement of the reform process and the introduction of the new 
GCCC construction contracts there has been continual monitoring of the 
performance and successfulness of the reform. Throughout the course of the years 
following the introduction of the reform, a number of reviews and reports have 
been compiled. 
In analysing the effect of cost certainty within the public works sector it is 
important to take the sharp decline in construction activity into account. As stated 
before the new GCCC construction contracts were introduced in 2007: “Any 
comment on the impact of the GCCC contracts must be made against the 
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background of the significant decline in Ireland’s construction sector” (Dunne, 
2009, p.24-25). The on-set of the economic recession saw a huge reduction in the 
amount of government spending on public projects. This has led to a reduced 
amount of construction projects in which to analyse the accuracy of cost certainty. 
This is further emphasised in the review of the performance of the public works 
contracts released in December 2014 in which the author states ‘The impact of the 
economic crisis and subsequent recession makes any review of the performance of 
the contracts extremely challenging’ (Ireland. Department of Public Expenditure 
and Reform 2014, p.6). 
Similarly in a document prepared by Tony Cunningham (2013) titled ‘Choosing 
an Appropriate Main Contract for Building Work in the Republic of Ireland – an 
Overview’, he states that the introduction of lump sum contracts should have a 
positive effect on the achievement of cost certainty: ‘The arrangement therefore 
promises a high degree of cost certainty’ (p.8). However, the document also 
mentioned instances in which cost certainty is not being achieved nor will it ever. 
It states that in some instances the client may prefer lump sum tender figures. This 
choice of procurement relies on ‘enough time to complete the design or 
employer’s requirements’ (Cunningham, 2013, p.22). Failure to allow such 
demands will result in a failure to achieve cost certainty. 
Both Dunne’s and Cunningham’s beliefs are in stark contrast to that of the 
information contained within the review released in December 2014. This review 
was widely called upon by the large stake holders for the years preceding the 
introduction of the new forms of contract. The review included submissions from 
the various parties involved with the use and execution of the contracts. These 
included: The Society of Chartered Surveyors Ireland, Engineers Ireland, Royal 
Institute of Architects Ireland and the Construction Industry Federation. 
The Report was published by the Office of Government Procurement in 
December 2014. The report thoroughly examined whether the key objectives of 
the procurement reform process has been achieved including the cost certainty 
aspect of the reform. 
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In a speech prepared for the association of Consulting Engineers Ireland back in 
2006 the then President Derrick Edge criticised the idea of introducing new 
GCCC construction contracts. At the time he believed that cost certainty was 
being achieved using ‘modified existing contracts’ (ACEI – Annual Dinner – 
President’s Speech, 2006). He felt that the many years of trust that had been built 
up between contractors, clients and governmental agencies had been discarded 
and that they felt the government no longer regards such values as important. 
Throughout the course of his speech he addressed the topic of disputes which 
were likely to arise as a result of the reform process stating that it will ‘only 
encourage adversarial relationships and a greatly improved market for 
construction lawyers’ (ACEI – Annual Dinner – President’s Speech, 2006). 
Since the introduction of the reform process and the introduction of the new 
GCCC construction contracts a huge focus has been placed on the achievement of 
cost certainty at tender award stage and final account stage. This greater emphasis 
has led to a number of proposals and suggestions in order to achieve cost 
certainty. One such proposal is the use of Building Information Modelling (BIM) 
in order to achieve the strategic objectives issued by the government: 
‘In order for the Irish government to successfully guarantee a more reliable 
method of cost certainty and greater value, it is recommended by the authors, that 
the Irish government move towards the mandatory use of building information 
modelling’. (McAuley et al, 2012, p.3) 
To date much research has been carried out on the effect the use of building 
information modelling can have on cost certainty throughout a construction 
project. McAuley shows throughout the course of the research document that the 
use of the BIM process has ‘helped identify eventualities that may occur on-site 
and subsequently aided in avoiding these eventualities’, thus in turn aiding to the 
achievement of cost certainty. In general the results of McAuley’s findings show 
that the use of building information modelling will add ‘more cost certainty and 
can take away a lot of design risk’ (p.8). It may be the case that the use of BIM 
will increase cost certainty, however, the concept of BIM is relatively new to the 
Irish construction industry. The use of building information modelling is widely 
Has Cost Certainty been achieved since the Introduction of the New GCCC Construction Contracts 
 
 Page 18 
 
used throughout the European construction industry, yet BIM has only recently 
been introduced into the Irish construction sector. McAuley further adds that he 
believes the use of BIM can help in achieving cost certainty throughout the public 
works sector:  
‘BIM can provide a greater cost certainty at contract award stage, as the mass 
model studies allow design teams to design to a cost, rather than cost to design’ 
(McAuley et al, 2012, p.8) 
He also states that the use of a live BIM model could help in the transfer of risk, 
as risks will be shown up using clash detection software. 
3.3.3 Submissions Received within the Review 
The review on the performance of the public works contracts, outlines that ‘the 
industry reaction, both from the contracting and the consultancy point of view, 
was negative up to and after the introduction of the contracts’ (Ireland. 
Department of Public Expenditure and Reform 2014, p.4). This negativity was 
found right across the board and as a result a negative approach towards the new 
reform process was established. Some of the submissions received throughout the 
course of the review suggested that the new forms of contract be scrapped and the 
use of international contracts be utilised. The belief in the use of international 
contracts is that they have a different approach to how risk is to be dealt with and 
there is huge belief that these contracts deal with the risk far better than the 
contracts introduced by the public procurement reform process. If this is the case 
it would lead to a more accurate assessment of cost certainty. 
Outlined below are a number of submissions received as part of the review 
process from various organisations. 
 It is important to note that at one point in the review one of the submission 
points put forward by the Office of Public Works, stated that they felt that 
‘provisional and PC sums need to be reintroduced to provide better cost 
control’. (Ireland. Department of Public Expenditure and Reform 2014, 
p.27). 
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 The Society of Chartered Surveyors Ireland outlines that ‘the PWC can 
often pursue final cost certainty at the expense of value for money’ 
(Ireland. Department of Public Expenditure and Reform 2014, p.29). It is 
difficult to place equal importance on all aspects of the government’s 
objectives. If a greater emphasis is placed on one objective the remaining 
objectives will inevitable suffer. 
 The Association of Consulting Engineers of Ireland – ACEI has pointed 
out that employers are not always willing to engage, recognise and input 
into the proper allocation of risk. The ACEI also stated that ‘ALTs must be 
tackled’ (Ireland. Department of Public Expenditure and Reform 2014, 
p.22). This is a stark reminder of the poor performance of the construction 
industry over the past number of years, since the introduction of the new 
contracts. 
 There are a number of references within the review document in relation to 
the unfair risk distribution throughout the new forms of contract. 
Submissions were received regarding the unfair distribution from a wide 
range of organisations including: The Construction Industry Federation 
(CIF) and The Society of Chartered Surveyors Ireland (SCSI). Whilst on 
the other hand Engineers Ireland stated that ‘the extremely competitive 
tendering environment means that there is often no price placed on risk’ 
tackled’ (Ireland. Department of Public Expenditure and Reform 2014, 
p.24) 
 Interestingly, Engineers Ireland had a similar view as McAuley regarding 
the use of Building Information Modelling to achieve Cost Certainty. 
Engineers Ireland recommend a provision should be made for the use of 
BIM. Whether the use of BIM will achieve cost certainty has yet to be 
discovered. 
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Conclusion 
Prior to the introduction of the reform process there was clear evidence showing 
the need for reform. Budgets were not being met and there was little or no cost 
certainty being achieved. As a result the Construction Procurement Reform 
initiative was established. There is clear evidence suggesting that cost certainty 
has not been successfully achieved through the introduction of the new GCC 
construction contracts. The latest review carried out by the Department of 
Expenditure and Reform clearly shows cost certainty has not been achieved. The 
report highlights a number of key points which must be addressed before any 
success can be achieved. There are, however, a minority of individuals who 
believe that cost certainty has been achieved since the introduction of Public 
Procurement Reform back in 2007.  It is important to note that the new contracts 
have only been in existence for a relativity short period of time, and that 
throughout the life span the Irish construction industry has experienced an 
economic recession. It is important to note that this economic recession will have 
a dramatic effect on the effectiveness of the new construction contracts and their 
strategic objective to achieve cost certainty.  
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Chapter 4: Methodology  
4.1 Introduction and purpose of research 
This research seeks to address whether cost certainty has been achieved since the 
introduction of Public Procurement Reform in Ireland. This chapter will outline 
the rationale behind the use of a survey data collection approach within qualitative 
research and the use of interviews and questionnaires as data collection tools for 
this research project. 
4.2 Research Methodologies. 
4.2.1 Qualitative vs. Quantitative Approach.  
4.2.1.1 Quantitative Approach 
Quantitative research refers to the systematic empirical investigation of social 
phenomena via statistical, mathematical or computational techniques (Neuman, 
2011). The use of a qualitative research process will involve the collection and 
analysis of technical data such as laboratory experiments, formal methods such as 
econometrics and numerical methods such as mathematical modelling. The 
quantitative approach may also involve the use of questionnaires throughout the 
research process. The use of questionnaires involves the use of structured 
questions with a limited number of predetermined response options.  
The use of quantitative research is not appropriate for use in this particular 
research project for a number of reasons: 
 The information required for this particular project is not merely numerical 
but based on the opinions and personal experiences of the participants 
taking part in this particular research project. 
 The Quantitative method of research is ideally used when the researcher 
knows in advance what he/she is clearly looking for. Whereas the 
qualitative method is used when the researcher has little or no idea of what 
he/she is looking for (Organisational Heartbeat website). As this research 
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seeks to explore whether cost certainty has been achieved since the 
introduction of Public Procurement Reform in Ireland and is based on 
people’s direct experience a quantitative method would be deemed 
inappropriate for this study. 
4.2.1.2 Qualitative Approach 
Qualitative research focuses on understanding a research query as a humanistic or 
idealistic approach (Pathak et al., 2013). A qualitative research process involves 
the collection and analysis of data by observing the actions of various individuals. 
This includes understanding and interpreting what these various individuals do 
and say throughout the research process. Typical data collection methods 
associated with a qualitative research process are: surveys, interviews, recordings, 
videos and analysis of various websites. The collection and analysis of data from 
these various sources will lead to the use of a Qualitative research framework. 
There are a number of advantages and disadvantages to the use of a Qualitative 
research framework. Qualitative research: 
 Creates Openness: a qualitative approach will allow the individuals being 
interviewed to expand on their responses and the interviewer has the 
advantage of branching into new topic areas.  
 This particular approach allows the interviewee to stimulate their 
particular feelings. 
 A disadvantage of the qualitative method of research is that only a select 
number of participants can be examined. This is particularly evident with 
the use of interviews. Due to the short time span of this research project it 
is not feasible to interview a large number of participants. 
 A qualitative research process is most suitable for this particular project as 
it is concerned with the experiences and perceptions of people. Merriam 
(1998) outlines that qualitative research helps us ‘understand and explain 
the meaning of social phenomena with as little disruption of the natural 
setting as possible’ (Merriam, 1998, p. 5). 
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4.2.2 Rationale for use of survey approach within qualitative research.  
Survey research ‘involves the collection of information from a sample of 
individuals through their responses to questions’ (Grinnell, R. and Unrau, Y. 
2007, p.3). 
Survey research has been ‘applied for several years and it has precise procedures 
which, when followed closely, yield valid and easily interpretable data’ 
(Pinsonneault and Kraemer, 1993, p.75). This research project is a minor survey 
into the effectiveness of cost certainty since the introduction of the new GCCC 
contracts. Survey research is a tried, tested and proven successful method of data 
collection. This method of research is suitable for large and small research 
projects alike with relatively long and short durations. Due to this survey research 
is the most suitable research method for this particular study. 
4.2.3 Constructivism. 
The ‘view that reality is constructed by individuals interacting with their social 
worlds’ (Merriam, 1998, p. 6) is the key philosophical assumption on which all 
types of qualitative research is based. This research project is concerned with 
investigating if cost certainty has been achieved with the introduction of Public 
Procurement Reform. Interviews and questionnaires will be utilised to address this 
question. This research project highlights the key philosophy of constructivism in 
that ‘all meaning is sifted through people’s prior experience and biases’ (Rubin & 
Rubin, 2012, p. 16). The participants’ prior experience and biases towards cost 
certainty will greatly influence this research project. Rubin and Rubin (2012) 
outline that within constructivism ‘the core of understanding is learning what 
people make of the world around them, how people interpret what they encounter, 
and how they assign meanings and values to events or objects’ (Rubin & Rubin, 
2012, p.19). Constructivism acknowledges that the researcher brings their own 
experiences to the research and contributes to the final research document.  
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4.3 Research Design 
4.3.1 Participant selection.  
Due to the limited time span of the research project purposive sampling was used. 
‘The goal of purposive sampling is to sample cases/participants in a strategic way 
so that those sampled are relevant to the research questions that are being posed’ 
(Bryman, 2012, p. 418). Participants were sent a letter of invitation to participate 
in the study detailing what was involved and what the aim of the research project 
was. Participants were invited to complete a questionnaire and/or partake in an 
interview.  
4.3.2 Pilot study. 
A pilot phase was conducted to ensure the validity and reliability of the data 
collection tools – interviews and questionnaires. The pilot phase helped to refine 
these tools and ensure that the interviews progressed in the manner which was 
required to obtain all relevant data. 
4.3.3 The study. 
The study consisted of interviews and questionnaires with a number of 
participants throughout the various sectors in the construction industry. The 
participants had knowledge of the Public Procurement Process. The interviews 
and questionnaires were designed to distinguish if cost effectiveness has been 
achieved through the introduction of Procurement Reform.  
Participants were interviewed once and interviews lasted between 15 and 20 
minutes in total. Questionnaires were distributed to a pre-selected number of 
individuals with a total of 10 questions.  
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4.4 Methodology and Instrumentation. 
4.4.1 Interviews and analysis of data. 
Interviews were chosen as the main data collection tool. However, there are a 
number of limitations associated with interviews – interruptions, bias, trust, 
control and power. Each of the above has a dramatic effect on the reliability of 
data sourced through interviewing. Awareness of these limitations, together with 
carefully designed interview questions has helped to ensure the validity and 
reliability of the interview data collection tool. The interview questions were 
developed with reference to the literature review. The literature review helped to 
ensure that the questions posed would gather relevant material for this research 
project. The interview questions are outlined in Appendix A and a sample 
interview transcript appears in Appendix B. Semi-structured interviews were used 
as this provided me with the opportunity to engage with the participants and 
divulge into areas and information arising throughout the course of the interview. 
Once all the interviews were carried out, all material was meticulously analysed. 
Newby (2010) highlights that the analysis process has typically four stages – 
preparing the data, identifying basic units of data, organising data and 
interpretation of data. To prepare the data, the interviews were transcribed. 
Riessman (1993, p. 11) outlines that transcribing interviews allows the researcher 
to become familiar with the data. All interviews were processed to discover any 
similarities or dissimilarities between interviews and the literature review. This is 
known as coding. This process helped to ensure that my own biases and opinions 
did not influence the research project. The participants’ views overruled any of 
my personal biases and led to a more accurate and truthful research document. 
4.4.2 Questionnaires and analysis of data. 
Questionnaires were chosen as one of the primary data collection tools. As with 
interviews there are a number of limitations to questionnaires as a data collection 
tool - limited amount of information can be asked, there is no way of telling how 
truthful a respondent is being or if they are the actual person completing the 
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questionnaire. Questionnaires do not accurately account for the respondent’s 
personal opinions (libweb.surrey, n.d.). Each of these aforementioned points has a 
dramatic effect on the validity and reliability of the submitted data. The 
questionnaire questions were developed in conjunction with the literature review 
and distributed to the various participants. A copy of the questionnaire is included 
in Appendix C. 
Once the questionnaires were returned the data was collected and analysed. All 
questionnaires were processed to discover any similarities or dissimilarities 
between the questionnaires and the literature review, and between the 
questionnaires and the interview transcripts.  
4.4.3 Ethical considerations. 
This research project was carried out in accordance with the School of 
Engineering, Sligo IT and the Society of Chartered Surveyors Ireland ethical 
policies. All participants were made aware of their right to freely withdrawn from 
the study at any time. This right was not exercised by any of the participants. 
Informed consent was obtained from each participant and complete confidentiality 
of their identity was guaranteed. 
Participants were made aware from the beginning that the research was for 
dissertation purposes and not for publication in any sector of the construction 
industry. All interviews were recorded and transcribed to provide an accurate, 
truthful and reliable account from each of the participants. 
4.5 Methodological Issues. 
4.5.1 Validity, Reliability and Trustworthiness. 
Validity and reliability ‘are the technical terms that refer to the objectivity and 
credibility of research’ (Peräkylä, 2011, p. 366). In this research project a 
structured analytical approach was followed to discover the emerging data from 
the interview transcripts and questionnaires. This helped to ensure that the data 
collected was valid, reliable and reflected the opinions of the research participants. 
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Throughout the interviews and distribution of questionnaires all participants were 
assured that their identities would remain anonymous. All information obtained 
from each individual participant will remain accurate and truthful. Information 
disclosed in participants’ interviews will not be shared with other participants. 
4.5.3 Limitations of research. 
There were a number of limitations to this research project. Firstly, this research 
project was carried out over an eight month period. This allowed little time for the 
collection of data. This short timespan hindered the sourcing of participants from 
various sectors of the construction industry. If there had been more time allocated 
to the research project, a number of data collection tools could have been utilised. 
The collection methods used – interviews and questionnaires – were proven and 
tested techniques and this led to their use for this research project.  
Secondly, Procurement Reform was only established in 2004 and implemented in 
2008. Due to this, Procurement Reform is only in operation for a short period of 
time. This will hinder the amount of data available due to the fact that 
construction projects can run for a number of years. This means that when this 
research was carried out the reform may not have been introduced for a long 
enough time period to ensure accurate data available throughout the construction 
industry. Therefore, the information obtained in this research project is reflective 
of the current attitude towards cost effectiveness in the construction industry. A 
longitudinal project would collect further data and discover if cost effectiveness 
has been achieved through the introduction of Public Procurement Reform. 
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4.6 Conclusion and Summary. 
This research fits well within a qualitative research framework. A survey research 
method with use of interviews and questionnaires was used as a means of data 
collection for this particular study. Participants’ responses from interviews and 
questionnaires were used to aid the development of results and findings. Through 
the use of these data collection tools valuable information was obtained to 
discover the effect of the GCCC contracts on Cost Certainty within the public 
sector. Chapters five and six show the results of the findings and justify the use of 
the particular method chosen. 
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Chapter 5: Findings 
5.1 Introduction 
Throughout the course of the following chapter all findings discovered through 
the use of interviews and questionnaires will be examined. The participants used 
in the research varied with regards to their particular background. For the purpose 
of carrying out the interviews two participants were selected, one being a quantity 
surveyor for a well-established contractor. The other participant interviewed was 
from an engineering office which deals with a variety of public works contracts 
from building work to major civil works. 
For the use of questionnaires 8 participants were selected, four of which were 
clients within the public works sector and four were various contractors involved 
with the construction and development of public works contracts. Throughout the 
course of this chapter extracts will be use from the various participants’ responses 
and the following identification codes will be applied: 
INTERVIEWS 
Interview 1 Interview 2 
Participant background: Quantity 
Surveyor for large contractor 
 
Identification Code: CQS1 
Participant background: Engineer for 
Engineering Consultant 
 
Identification Code: EC1 
      (Figure 5.1 Interview Identification Codes) 
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QUESTIONNAIRES 
Questionnaire No. Code Background 
1 Q1 Client 
2 Q2 Client 
3 Q3 Client 
4 Q4 Contractor 
5 Q5 Contractor 
6 Q6 Contractor 
7 Q7 Client Quantity Surveyor 
8 Q8 Contractor Quantity 
Surveyor 
(Figure 5.2 Questionnaire Identification Codes) 
5.2 Interview Results 
An examination will now be carried out on the interview responses received. In 
order to ensure there was no bias within the final document representatives from 
both a contracting authority and a client based nature were interviewed. 
Q1: In your opinion was there a need to introduce the new public works 
contracts? 
To begin with both participants were asked if in their opinion there was a need to 
introduce the new public works contracts. Both participants stated that they felt 
there was a need to introduce the new contracts. Participant EC1 states ‘there was 
a definite need to introduce the new contracts’. They also stated that, prior to the 
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introduction of the new forms of contract their particular company was seeing 
huge ‘overruns in many of the public works contracts that we were involved with 
at the time’, with some of these projects seeing final budget being exceeded by 
between 10 – 15%. 
Q2: What were your initial thoughts on the introduction of the new GCCC 
contracts? 
When questioned about their initial thoughts regarding the introduction of the new 
contracts participant CQS1 stated that they believed ‘there was certainly a need to 
introduce new forms of contracts’ but also believed the contracts introduced were 
too ‘strict’ towards contractors. On the other hand participant EC1 stated ‘I 
thought they were well drafted’ and ‘they were very detailed from their initial 
introduction.’ Both participants stated that the new forms of contract ‘seemed to 
cover all aspects quite well and in a huge amount of detail.’ 
Q3: Do you believe the new contracts were necessary in order to achieve cost 
certainty successfully? 
Once again both participants stated that they believed the new contracts were 
necessary in order to achieve cost certainty within the public works sector. 
Surprisingly EC1 also commented that ‘orders given at European level was 
probably the main driver of the introduction of the contracts.’ When questioned 
further on the subject EC1 clarified the matter and stated it was only a 
contributing factor and the obvious need for reform was also a key driver of the 
reform process. 
Q4: What is your understanding of cost certainty? 
The findings of the research carried out have shown there was a clear 
understanding of the meaning of cost certainty. Both participants agreed that cost 
certainty was when the final cost of the completed project was the same as the 
projected costs at the design stage of any particular project. It is clear from the 
research carried out that there is a clear meaning and definition of cost certainty 
throughout the entire industry.  
Has Cost Certainty been achieved since the Introduction of the New GCCC Construction Contracts 
 
 Page 32 
 
Q5: In your opinion has the achievement of cost certainty been successful? 
Both participants stated that they believed cost certainty has not been achieved 
since the introduction of the new forms of contract. Participants stated that ‘there 
has been an increase in cost certainty’ (EC1) but complete certainty has not been 
achieved. Participant CQS1 implied that projects are finishing closer to the project 
targets compared to projects carried out and completed prior to the introduction of 
the new forms of contract, but by no means are the new contracts achieving cost 
certainty as of yet.  
Q6: What is your understanding of risk allocation? 
Both participant CQS1 and participant EC1 stated they believed that ‘basically it 
is just the transfer of risk from one party to another, so from the client to the 
contractor or vice versa’ (EC1). Participant EC1 further states that risk allocation 
‘allows the client or their design team to select who is to carry the risk for the 
duration of the project.’ 
Q7: In your opinion has the allocation of risk helped achieve cost certainty? 
The participants were questioned as to whether risk allocation has achieved cost 
certainty in their opinion. Participant CQS1 stated that the allocation of risk ‘has 
helped cost certainty to a point’ but the minor achievement of cost certainty has 
been achieved at the expense of the contractor. They stated that the introduction of 
the new forms of contracts led to ‘claims from day one’ and the new forms of 
contract were detrimental for small contractors. Similarly participant EC1 stated 
‘the allocation of risk has helped to improve cost certainty.’ 
Q8: There is a common feeling within the industry that risk is being unfairly 
‘dumped’ on contractors. What are your thoughts on this belief? 
Participant EC1 stated ‘I personally don’t think risk is being dumped on the 
contractor.’ They also stated that the contractor is given every opportunity to price 
risk throughout the contract and that the items which the contractor is to carry the 
risk for are clearly marked within the contract. They also stated that they felt that 
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risk was neglected throughout the years gone by and believed ‘they thought that 
they could try and claim the money back throughout the course of the contract.’  
Both participants believed that the allocation of risk is helping to bring final 
project cost closer to those initially projected, but that true cost certainty is not 
fully being achieved. 
Q9: In your opinion would the introduction of Building Information 
Modelling help in achieving cost certainty within the public works sector? 
Both participants believe that the introduction of Building Information Modelling 
will help to ensure cost certainty on projects with CQS1 stating that with 
‘cooperation and a high quality of material’ the BIM process will greatly 
influence the construction sector and that. 
Q10: Have you anything further to add? 
It is important to note that participant CQS1 stated that throughout the past 
number of years they believe there has been a sense of fear among contractors to 
pricing work to be carried out using the new forms of contract. This is because of 
the ‘unfair’ risk distribution throughout the contracts. In order for the contracts to 
be more popular among contractors CQS1 believes that a ‘rebalance of risk must 
be carried out’ and that ‘contractors should not have to carry the risk for sub-
contractors.’ 
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5.3 Questionnaire Results 
A total of eight participants responded and agreed to partake in the completion of 
a Questionnaire. There were mixed results obtained from the findings of the 
questionnaires. The results are as follows.  
Q1: In your opinion was there a need to reform the previous public works 
contracts? 
(Figure 5.3 Question 1Responses) 
Five of the participants surveyed stated that in their opinion there was a need to 
reform the previous public works contracts. Out of those, the three participants 
who stated that there was no need to reform the previous contracts were all 
contractors, varying in size.  
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Q2: How well do you believe the previous contracts achieved cost certainty? 
There was mixed reactions to the second question ‘how well do you believe the 
previous contracts achieved cost certainty’. The responses for this question are 
displayed in figure 5.3 below. 
(Figure 5.4 Question 2 Responses) 
As can been found in the above example four out of the eight participants 
surveyed stated that the previous contracts achieved cost certainty. These four 
respondents were mixed between clients who have been involved in the use of the 
contracts, contractors themselves and a contractor’s quantity surveyor. One of the 
contractors surveyed stated that the previous contracts were achieving cost 
certainty very well. It is important to note that this particular participant is mainly 
involved in the execution of minor public works contracts. The remaining three 
participants stated that the contracts either worked not so well or not at all well. 
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Q3: Do you believe the new GCCC contracts are achieving cost certainty? 
(Figure 5.5: Break up of Responses for Question 3) 
Surprisingly four of the participants questioned stated that to some degree cost 
certainty is being achieved through the introduction of the new GCCC contracts. 
Three of the respondents stated that cost certainty is not being achieved. Just one 
participant stated that cost certainty is being achieved with the new public works 
contracts. Figure 5.5 show the responses of the participants and their background. 
  
Yes No To Some Degree
Client:2 
Contractor
: 1 Client 
Contractor:2 
Contractor 
Client: 
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Q4: Overall, how satisfied or dissatisfied are you with the New Public Works 
Contracts? 
There was a variety of responses in relation to the satisfaction and dissatisfaction 
with the new public works contracts. Figure 5.6 shows the breakdown of the 
results obtained: 
(Figure 5.6: Satisfaction with new GCCC contracts) 
Three of the participants stated that they were very dissatisfied, all three were 
contractors involved in the execution of the new forms of contract. Only one of 
the participants stated they were very satisfied with the new forms of contract. 
This participant was a client who had used the new contracts at some stage. All 
other respondents were between somewhat satisfied and somewhat dissatisfied as 
shown in figure 5.6 above. 
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Q5: Are you aware of risk allocation within the new GCCC construction 
contracts? 
(Figure 5.7: Risk allocation awareness) 
All participants stated that they had an understanding of the risk allocation within 
the new GCCC construction contracts. 
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Q6: Do you believe the risk allocation throughout the contracts is fair? 
(Figure 5.8: Risk Allocation) 
Two of the contractors surveyed stated that they thought the risk allocation 
throughout the new forms of contract was extremely unfair with the third 
contractor choosing to state that they were very unfair along with the contractor’s 
quantity surveyor. Of the final four participants surveyed two stated that risk 
allocation was very fair both were clients. The remaining client and client’s 
quantity surveyor stated that risk allocation was fair within the contracts. 
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Q7: Do you believe risk allocation has helped achieve cost certainty? 
(Figure 5.9: Risk Allocation and Cost Certainty) 
All participants questioned stated that they believed that risk allocation has helped 
achieve cost certainty. 
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Q8: Do you believe the pricing of risk was neglected throughout the past 
number of years? 
(Figure 5.10: Has the Pricing of Risk been Neglected) 
 There was mixed responses when questioned on whether risk was neglected over 
the past number of years. Four of the eight participants surveyed stated that risk 
was not neglected over the past number of years, all of whom were the three 
contractors and the contractor’s quantity surveyor. Three of the participants stated 
that risk was definitely neglected; they were two clients and the client’s quantity 
surveyor. While the remaining participant stated that they were not sure. 
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Q9: Do you believe the use of Building Information Modelling is likely to help 
in achieving cost certainty? 
Participants were also asked whether they believed the use of building 
information modelling is likely to help in achieving cost certainty. The results are 
displayed in figure 5.11 below. 
(Figure 5.11: BIM and the Achievement of Cost Certainty) 
Q10: Do you have any other comments, questions or concerns? 
Only one participant responded in the other comments section of the 
questionnaire. Their response was as follows: ‘subcontractors should carry their 
own risk rather than transferring it on to us.’ 
5.4 Conclusion 
Throughout the entire process the participants were open and honest for both the 
questionnaires and the interviews. It is clear from participating in the research 
process that there is a huge divide between contractors and clients beliefs and 
perception of the reform process. Further clarity is required on the matter of cost 
certainty within the public works sector and indeed clarity is required on the entire 
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range of contracts. It is clear that one of the main concerns is the risk distribution 
and is a cause of grave concern for contractors. The key points addressed within 
this chapter will be explored further in chapter 6.  
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Chapter 6: Discussion  
6.1 Introduction 
This research set out to discover whether cost certainty has been achieved with the 
introduction of the new GCCC construction contracts. The research focused on 
fulfilling the following objectives: 
 To analyse the conditions of the contract introduced throughout the reform 
process. 
 To understand what cost certainty means. 
 To discover has risk allocation helped to achieve cost certainty. 
 To examine the effect of the reform on cost certainty in public works 
contracts. 
 To discover if cost certainty has been achieved through the introduction of 
the new forms of contract. 
Literature on the successfulness of the new forms of contract is limited as there is 
very little published documentation regarding the subject currently available. This 
research highlights the participants’ views and opinions regarding the subject. The 
findings of the research carried out and the areas explored are discussed within 
this chapter. 
6.2 The Reform Process 
6.2.1 General Feelings on the Reform Process 
As stated previously Beuter (2005) assumed that ‘a liberalisation of public 
procurement in Member States would result in increased competition for public 
contracts and a reduction in prices paid by the contracting authorities’ (Beuter 
2005, p. 5 – 6). In theory the concept of reform has huge potential. The same 
however cannot be said for reality. According to participant CQS1 the new forms 
of contract have led to a general fear among contractors to enter into the new 
forms of binding contracts and thus in turn failing to bid for the works. This is 
mainly due to the ‘unfair risk distribution’ within the contracts, which will be 
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discussed further on in this chapter. This fear among contractors will inevitably 
lead to a reduction in the number of contractors bidding for public projects. 
Gradually smaller contractors will be less and less inclined to tender for project, 
leaving the market open for the large contracting authorities. 
Both the literature researched and the participants’ interviewed were in general 
agreement that there was a need to overhaul the previous public works contracts. 
70% of the participants questioned stated that reform was required. This need to 
reform the previous works contracts stemmed from the huge overruns that were 
being found on public works projects overruns in some cases between ‘10 – 15%’ 
(EC1).  The remaining 30% of participants were contractors of various sizes and 
were adamant that reform was not required.  
6.3 Has Cost Certainty been achieved? 
Cost certainty was one of the key strategic objectives which the government set 
out to achieve with the introduction of the new GCCC construction contracts. It is 
important to note once again that the research carried out occurred at a time when 
construction activity was at an all-time low and the industry was in the grips of an 
economic recession.  
Currently there is a mixed reaction throughout the entire industry regarding 
whether the achievement of cost certainty has been successful. As previously 
stated Dunne (2009) firmly believes ‘cost certainty is being achieved’ (p. 24 – 
25). However, both participants interviewed stated that they believed that cost 
certainty has not been achieved, but there has been an increase in cost certainty. 
However, it is important to note this research from Dunne was published in 2009, 
when the new forms of contract were only in operation for three years. Therefore 
the true effects of the reform process may not have been felt. Participant EC1 
further added that ‘on projects completed since the contracts were introduced we 
have seen a reduction of overspending compared to what would normally have 
occurred’. This proves to the industry that the contracts are currently having an 
impact on the industry but they are ‘nothing near what it should be to achieve cost 
certainty’ (EC1).  
Has Cost Certainty been achieved since the Introduction of the New GCCC Construction Contracts 
 
 Page 46 
 
This reduction in overspending has however come at a price; it has come at ‘the 
expense of the contractor’ (CQS1). Since the new contracts were initially 
introduced there has been widespread condemnation from contracting authorities. 
In the review on the performance of the public works contracts issued in 
December 2014 there were a number of submissions stating that ‘risk transfer to 
contractors is excessive’ (p. 23). This excessive risk places fear among tendering 
contractors and is making them consider twice about tendering for a project. 
6.4 Risk within the Contracts 
Since the introduction of the new forms of contracts there has been widespread 
condemnation regarding risk transfer throughout the contracts. 
The reform guidance notes state that the idea behind risk transfer within the new 
contracts is that the greater the detail provided by the client and their design team 
the higher the level of risk that can be transferred to the contractor. In theory this 
all sounds good and well. However, the research carried out identified that risk is 
not being fairly transferred from one party to the other within the new contracts. 
In particular the research had identified that there is currently unfair transfer of 
risk to contractors and this is evident from comments passed by participant CQS1 
in which they stated that ‘risk is currently being unfairly transferred onto the 
contractor, and clients need to take on more responsibility during projects.’ This is 
further reinforced from the responses received from the participants who partook 
in the questionnaires, with half of the participants stating that risk allocation is 
either very unfair or extremely unfair. 
Of the participants who stated there was excessive risk transfer, three were 
contractors and the participant was the contractor’s quantity surveyor. This all 
confirms the statement made by the Society of Chartered Surveyors Ireland in 
which they said that there was ‘unfair transfer of risk to contractors.’ (Brownlee, 
2005, p.2).  It is clear from the findings of this research project that the 
government must take action regarding the distribution of risk. According to the 
review of the contracts the current risk allocation arrangements are ‘leading to 
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disputes which cannot be satisfactorily determined’ (Ireland. Department of 
Expenditure and Reform, 2014, p.25).   
On the other hand the remaining participants questioned stated that risk was fairly 
distributed to the contractor. During the interview held with participant EC1 he 
stated ‘I personally don’t think it is being dumped on the contractor.’ He further 
explains that the contractor has a better knowledge of the construction side of the 
development and therefore is in a far better situation to handle the risk in 
comparison to the client. This is a very broad statement. Each and every 
construction project is different. Whilst the construction process and the building 
process are much the same for every project, it is next to impossible for the 
contractor to foresee poor ground conditions, such as old tunnels and mineshafts. 
However, this is my opinion on the matter and this is clearly an area that opens up 
opportunities to further research if time allows. 
There is and probably always will be a clear divide between the client’s and the 
contractor’s perspectives on risk transfer within the contract. There were a number 
of submissions received by the Department of Expenditure and Reform when they 
began their review on the new public works contracts. In these submissions there 
were a number of instances where excessive risk was stated as a problem. These 
submissions came from various authorities such as: Chambers Ireland, Engineers 
Ireland and the Society of Chartered Surveyors Ireland. These submissions further 
clarify the findings of the research that risk is in fact being unfairly transferred 
onto the various contractors.  
The review on the performance of the public works contract further reinforces the 
findings of this research project. As stated previously the review states that ‘the 
initial stage of the Review has concluded that risk is not currently being priced in 
many tenders’ (2014, p. 1). This coincides with comments made by the 
contracting quantity surveyor during our interview in which the participant felt 
that risk has been neglected throughout the years gone by ‘partly due to the 
downturn in the economy and partly due to the excessive risk transfer’ (CQS1). 
Both the review of the new contracts and the participant interviewed stated that 
the neglect of risk since the introduction of the contracts has led to increased 
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claims during the course of construction projects, for example increased claims in 
relation to poor ground conditions. Furthermore, three of the participants 
questioned using questionnaires stated that they believed risk was definitely 
neglected in the years gone by, whilst four stated risk was definitely not 
neglected. These respondents were made up of contractors and a contracting 
quantity surveyor. This shows a 50/50 divide between the opinions and beliefs 
involved in the public works sector. Risk and risk distribution is an area which 
need to be further explored to ensure the importance of risk and its management is 
recognised throughout the entire construction industry. Claims throughout any 
construction contract yet alone a public works contract, can be long time 
consuming and costly events. This not only hampers the government objective of 
cost certainty but also their remaining objectives of value for money and a more 
efficient delivery of public works projects. It is imperial that the government 
further explores the area of risk and its management in order to fully achieve the 
objectives set out at the beginning of the reform process. 
6.5 Building Information Modelling and Cost Certainty 
Building Information Modelling (BIM) is a relatively new concept within the Irish 
construction industry. It is, however, currently being implemented throughout the 
construction industry in the United Kingdom and is currently showing positive 
feedback with regards to helping achieve cost certainty in construction projects.  
McAuley (2012) believes that in order to fully achieve cost certainty the Irish 
government must move towards the mandatory use of building information 
modelling. The BIM process would see the design team member work on one 
intelligent computerised building model, capable of determining clashes and 
overlaps prior to any work being carried out on site. 
When questioned, both participants interviewed had similar opinions to that of 
McAuley. Both participants interviewed stated that they believed that the use of 
building information modelling would bring the design team together at an earlier 
stage in the design process resulting in greater communication between design 
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team members. In theory they believe this will ‘determine some of the major 
issues prior to work starting on site’ (EC1).  
Similarly, of the participants who responded to the questionnaires, four of those 
stated that they believed the use of BIM would aid in achieving cost certainty 
throughout the public works sector. It must, however, be noted that currently BIM 
is only in the implementation phase throughout the Irish construction industry. 
Therefore, there is currently a lack of knowledge regarding the use of BIM in 
Ireland. This is evident from the findings of the remaining participants. When 
questioned regarding BIM three respondents stated they were unsure if BIM 
would help achieve cost certainty, with the remaining participant stating they have 
no knowledge of building information modelling. Further research is required on 
the BIM process to determine if and how it can be implemented effectively and 
successfully in an Irish context. 
6.6 Conclusion 
The main aim of this research project was to discover if the introduction of the 
new GCCC contracts achieved cost certainty throughout the public works sector. 
The research aimed to fulfil the following objectives: 
 To analyse the conditions of the contract introduced throughout the reform 
process. 
 To understand what cost certainty means. 
 To discover has risk allocation helped to achieve cost certainty. 
 To discover if cost certainty has been achieved through the introduction of 
the new forms of contract.  
 
The research has provided the opportunity to discover the effect the introduction 
of the new forms of contract has had on cost certainty throughout the public works 
sector. 
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The findings of this research has highlighted the need for further research into the 
area of cost certainty within the new GCCC construction contracts, as it is a 
relatively new initiative and the contracts are likely to be in use for the foreseeable 
future. 
The research findings have shown that the conditions of contract introduced in the 
new contracts have been extremely unfair, namely the unfair risk distribution 
throughout the contracts. It has shown that there is excessive risk being placed 
onto tendering contractors. This is leading to risk being neglected in tenders and 
in turn leading to the development of claims throughout the course of construction 
projects. Participants highlighted and outlined the need for change with respect to 
the excessive risk transfer; there is a need for greater communication at an earlier 
stage in the design process among design team members.  
This research project has highlighted the need for building information modelling 
to be introduced within the Irish construction industry. The research highlighted 
that risk has to be distributed more uniformly in order to prevent the development 
of costly and time consuming claims throughout the course of construction 
projects. Further communication between the government and members of the 
construction industry is required in order to fast track the changes required to fully 
ensure cost certainty throughout the public works sector. 
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Chapter 7: Conclusion 
7.1 Introduction 
The main aim of this research project was to discover if the introduction of the 
new GCCC contracts achieved cost certainty throughout the public works sector. 
The research aimed to fulfil the following objectives: 
 To analyse the conditions of the contract introduced throughout the reform 
process. 
 To understand what cost certainty means. 
 To discover has risk allocation helped to achieve cost certainty. 
 To discover if cost certainty has been achieved through the introduction of 
the new forms of contract. 
The research set out to discover whether cost certainty has been achieved since the 
introduction of the new GCCC construction contracts. A qualitative research 
approach was taken. Interviews and questionnaires were utilised to collect data. 
Participants were selected from a diverse range of sectors throughout the 
construction industry. 
7.2 Conclusion and Proposals for Action 
There has been widespread condemnation of the new forms of contract since their 
introduction. The majority of the participants selected stated that they believed 
that change was required. Huge overspending could be found throughout the 
entire public works sector. Although it was acknowledged that change was 
required, there is huge dissatisfaction through the industry.   
Currently cost certainty has not been achieved since the introduction of the new 
forms of contract. Participants noted that since the introduction of the new forms 
‘there has been an increase in cost certainty’ (CQS1) but it was noted that this 
increase in cost certainty has come ‘at the expense of the contractor’ (CQS1). As 
noted in the review of the performance of the public works contracts the current 
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risk distribution within the contracts must be revaluated. It may be the case that 
the client has to carry more risk for the duration of the project, but this will 
inevitably lead to a reduction in the number of claims which have arisen since the 
contracts were introduced.  
Building Information Modelling could play a significant role in achieving cost 
certainty in the coming years. In order for BIM to have any significant 
implications on cost certainty the government must ensure the use of BIM is 
mandatory whilst carrying out all public works projects of significant value. 
7.3 Limitations of Research 
Time and resource constraints placed huge limitations on the research project. The 
research was carried out over a period of eight months. If more time was available 
to carry out the research project more data collection methods could have been 
utilised. The cases selected were convenient to the research being carried out. A 
further limitation was that the research was conducted at a time when there was 
very little published literature available regarding cost certainty and the new 
public works contracts. 
7.4 Suggestions for Further Research 
The participants questioned and interviewed throughout the course of this research 
project were highly beneficial to the research project. The research was conducted 
over a short time span using a select number of participants. If further time was 
available a longitudinal study could be carried out. This would collect more 
meaningful data and ascertain if the perceptions of the participants would remain 
the same over a period of time. It would also discover the factors, if any, which 
contribute to the successfulness or failings of cost certainty within the new public 
works contracts. 
Furthermore, from carrying out this research project I have discovered a number 
of areas which could benefit from further research. One such area is the use of 
building information modelling in order to achieve cost certainty throughout the 
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public works sector. As previously stated building information modelling is a 
relatively new concept in the Irish construction industry. There are mixed feelings 
regarding whether or not the use of BIM will help in achieving cost certainty. I 
believe this is a topic which could benefit from further research. 
7.5 Personal Development 
Engagement in this research project has provided me with the opportunity to learn 
more about myself as a student. The project has provided me with the opportunity 
to develop my understanding of educational research projects. The knowledge 
gained and research carried out is highly valuable to me as a student aiming 
towards entering a working environment. I have gained a greater insight into the 
new GCCC construction contracts and in particular the government’s objective to 
achieve cost certainty throughout the public works sector. Engaging in this 
research project has provided me with the opportunity to reflect on my 
engagement with participants, my interviewing techniques and the manner by 
which I conduct myself. The insights I have gained will benefit me educationally, 
personally and professionally into the future. 
7.6 Conclusion 
By carrying out this research project I have gained an invaluable insight into the 
perceptions the professionals within the construction industry have regarding the 
new public works contracts. The new contracts have not been successful in 
achieving the ultimate objective they were implemented for, that is, to achieve 
cost certainty at tender award stage of a project. Instead they have caused 
disruption throughout the entire industry. This is due to the unfair risk which is 
being transferred onto tendering contractors. 
Although they have not been successful, the industry as a whole acknowledges 
there was a need for their introduction. The issues addressed in this research are a 
clear indication of what is required in order to help successfully achieve cost 
certainty.  
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The new contracts have had a huge impact on the public works sector in Ireland. 
To date cost certainty has not been achieved through the introduction of the new 
GCCC construction contracts. Since their introduction, certainly a lot has been 
done, and with time and effort more can be achieved. 
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1. In your opinion was there a need to introduce the new public works 
contracts? 
2. What were your initial thoughts on the introduction of the new contracts? 
3. Do you believe the new contracts were necessary in order to achieve cost 
certainty successfully? 
4. What is your understanding of cost certainty? 
5. In your opinion has the achievement of cost certainty been successful? 
6. There were a number of measures introduced within the new contracts one 
such measure was the allocation of risk. What is your understanding of 
risk allocation? 
7. In your opinion has the allocation of risk helped achieve cost certainty? 
8. There is a common feeling within the industry that risk is being unfairly 
‘dumped’ on contractors. What are your thoughts on this belief? 
9. In your opinion would the introduction of Building Information Modelling 
help in achieving cost certainty within the public works sector? 
10. In your opinion can the industry introduce any other measures in order to 
achieve cost certainty? 
11. Have you anything further to add? 
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Interview 2: 
Interviewer (I): Okay, so I’ll start us off. Firstly, I would like to thank you for 
taking the time to allow me to carry out this interview. I have a few short 
questions prepared for today and once again I would like to assure you that all 
information and data collected here today will be completely confidential and 
neither you nor the company you work for will be mentioned within the final 
document. 
Participant (P): You’re welcome. 
I: Alright, I suppose to start off with in your opinion was there a need to introduce 
the new public works contracts? 
P: Well, yea I think there was a definite need to introduce the new contracts. 
Certainly for our point of view we were seeing overruns in many of the public 
works contracts that we were involved with at the time.  
I: Would these overruns be massive in terms of overspending or were they only 
minor in size? 
P: To be honest it varied from project to project. In some of the smaller project 
we were involved with there was little or no overspending, but definitely in the 
larger more complex projects there was huge overspending found. I know for one 
particular project the budget was something like 10 – 15% over form what was 
initially forecast. 
I: Really 10 – 15%. Wow. 
P: Yeah. 
I: What were your initial thoughts on the introduction of the new contracts? 
P: Well, I guess me personally, am, I thought there were well drafted. 
I: How do you mean well drafted? 
Has Cost Certainty been achieved since the Introduction of the New GCCC Construction Contracts 
 
 Page 64 
 
P: Well, they were very detailed from their initial introduction and they seemed to 
cover all aspects quiet well and in a huge amount of detail. 
I: Yeah, I understand what you mean. Alright that’s sound. Do you believe the 
new contracts were necessary in order to achieve cost certainty successfully? 
P: Yes. I think there was a need to do something at the time and it just so 
happened to be that the new contracts were introduced. Again the orders given at a 
European level was probably the main driver of the introduction of the contracts. 
I: Oh so you believe the contract were introduced because of European orders and 
not because of project overspending. 
P: Well no, no I’m just saying it was a contributing factor in the introduction of 
the contracts but I believe the contracts were primarily introduced to achieve the 
governments objectives, one of which being cost certainty. 
I: Ok. I understand what you are saying. What is your understanding of cost 
certainty? 
P: My understanding, am, well I suppose the completion of a project on budget 
and to the required specification. 
I: When you say on budget……. 
P: I mean at the same cost as what was projected when the project was in the 
design stage. 
I: I understand. Yeah so in your opinion has the cost certainty been successfully 
achieved with the introduction of these new contracts? 
P: Successful. 
I: Yeah. 
P: Well it difficult to say at present but, no I don’t think so. There has been an 
increase in cost certainty. 
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I: How do you mean? 
P: Well, on projects completed since the contracts were introduced we have seen 
a reduction of overspending compared to what would normally have occurred but 
again nothing near what it should be to achieve cost certainty. 
I: Yeah. There were a number of measures introduced within the new contracts, 
one such measure was the allocation of risk. What is your understanding of risk 
allocation? 
P: Well basically it is just the transfer of risk from one party to another, so from 
the client to the contractor or vice versa. The contract allows the client or their 
design team to select who is to carry the risk for the duration of the project. 
I: Ok. In your opinion has the allocation of risk helped achieve cost certainty? 
P: Well yes. Although as I said earlier cost certainty is not being achieved. The 
allocation of risk has helped to improve cost certainty. 
I: How do you think it is helping to improve cost certainty? 
P: Well I guess the client is transferring risk on to the contractor and well 
basically the contractor has better knowledge of the industry….. 
I: Better knowledge? 
P: Well the contractors the man on the ground so to speak, no matter what, he will 
have a better knowledge of what is required in order to complete the project. After 
all he has been involved with numerous projects compared to say a one off client 
who has little or no knowledge of what is required to complete the project. 
I: Ok, so you believe the contractor has a better knowledge of the industry and 
therefore he is best able to handle the risk? 
P: Exactly. 
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I: Ok that leads me on to my next question; there is a common feeling within the 
industry that risk is being unfairly ‘dumped’ on the contractor. What are your 
thoughts on this? 
P: Well no I personally don’t think it is being dumped on the contractor. 
I: How do you mean? 
P: Well the contract clearly states whether or not the contractor is to take on board 
the risk for the duration of the project. He is given every opportunity to price this 
risk into his contract figure and if he neglects to do so it is his own doing. As far 
as the client or their design team is concerned the contractor has added for the risk 
within the tendered figure. 
I: Okay I understand what you are saying. You mention there about the contractor 
neglecting the risk. Do you believe risk was intentionally neglected throughout the 
recession in order for the contractor to win over work? 
P: Yes I certainly do. I believe the majority of risk was not priced throughout the 
recession. In my opinion this was done to win the contract in the first place and I 
think they thought that they could try and claim the money back throughout the 
course of the contract…… 
I: Yeah. 
P: ….. they didn’t realise the contracts were as solid as they are. I think this was 
inevitably the downfall of a lot of the contractors. 
I: Downfall? 
P: Well I believe this was one of the contributing factors of some contractors 
going bust that coupled with the obvious lack of construction activity within the 
industry. 
I: Okay. In your opinion would the introduction of Building Information 
Modelling help in achieving cost certainty within the public works sector? 
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P: Well, am, I’m not too sure to tell you the truth. It’s still very early in the 
process to determine if it will affect the cost certainty aspect of any project but yea 
from what I have been reading about BIM I do think it will help achieve cost 
certainty for what it is worth. I think it will bring the parties involved with the 
project, such as the funding source, designers and contractors together at an earlier 
stage in the project and this will determine some of the major issues prior to work 
starting on site. if these major issues can be discovered and sorted out prior to any 
work beginning on site then yes in theory the use of BIM will help in achieving 
cost certainty. 
I: Ok. That it really you will be pleased to here. Have you anything further to 
add? 
P: No, that’s it. 
I: Ok. Again I would like to thank you for takin the time to carry out this 
interview with me and once again all information will be treated with the upmost 
confidentallity. 
P: That’s no problem anything to help. 
I: Thank You. 
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1. In your opinion was there a need to reform the previous public works 
contracts? 
 Yes 
No 
2. How well do you believe the previous contracts achieved cost certainty? 
Extremely well 
Very well 
Somewhat well 
Not so well 
Not at all well 
3. Do you believe the new GCCC contracts are achieving cost certainty? 
Yes 
No 
To some degree cost certainty is being achieved 
4. Overall, how satisfied or dissatisfied are you with the New Public Works 
Contracts? 
 Very satisfied 
Somewhat satisfied 
Neither satisfied nor dissatisfied 
Somewhat dissatisfied 
Very dissatisfied 
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5. Are you aware of risk allocation within the new GCCC construction 
contracts? 
Are you aware of risk allocation within the new GCCC construction contracts?  Yes 
No 
6. Do you believe the risk allocation throughout the contracts is fair? 
Extremely Fair 
Very Fair 
Fair 
Unfair 
Very Unfair 
Extremely Unfair 
No Opinion 
7. Do you believe risk allocation has helped achieve cost certainty? 
 Yes 
No 
No Opinion 
8. Do you believe the pricing of risk was neglected throughout the past 
number of years? 
 Definitely Neglected 
Not Neglected at All 
Not sure 
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9. Do you believe the use of Building Information Modelling is likely to help 
in achieving cost certainty? 
Extremely likely 
Very likely 
No so likely 
Not sure 
No understanding of Building Information Modelling 
10. Do you have any other comments, questions, or concerns? 
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09
th
 February 2015 
To whom it may concern, 
I am a final year student studying Quantity Surveying at the Institute of 
Technology Sligo. As part of my final year dissertation I am conducting a 
research project in order to discover if Cost Certainty has been achieved through 
the introduction of the new GCCC construction contracts. 
I hope to carry out research using interviews as my primary research tool. The 
interview is designed to discover your personal opinions and thoughts on the 
successfulness of cost certainty within the new construction contracts. 
The interview will only take a few minutes to complete and all information 
collected will be treated with the upmost confidentiality. At no point throughout 
the research document will your name or details be revealed in the written 
document. 
I would appreciate your involvement in the research document. 
Thanking you in anticipation of a favourable reply. 
Yours sincerely, 
Daire Gaughan 
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10
th
 February 2015 
To whom it may concern, 
I am a final year student studying Quantity Surveying at the Institute of 
Technology Sligo. As part of my final year dissertation I am conducting a 
research project in order to discover if Cost Certainty has been achieved through 
the introduction of the new GCCC construction contracts. 
I hope to carry out research using questionnaires as my primary research tool. The 
questionnaire is designed to discover your personal opinions and thoughts on the 
successfulness of cost certainty within the new construction contracts. 
The questionnaire will only take a few minutes to complete and all information 
collected will be treated with the upmost confidentiality. At no point throughout 
the research document will your name or details be revealed in the written 
document. 
I would appreciate your involvement in the research document. 
Thanking you in anticipation of a favourable reply. 
Yours sincerely, 
Daire Gaughan 
 
